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ABSTRACT 


The Bristol Bay area includes all waters flowing into Bristol Bay from Cape 

Newenham to Port Heiden. Research activities in the area are designed to 

monitor traditional fisheries and to expand studies into development of 

potentially important sport fisheries. 


The 1979 Naknek River sport harvest of chinook salmon, Onchorhynchus 

tshawytscha (Walbaum), was estimated to be 2,669 fish, with an escapement 

of over 7,000 in the drainage. 


Dolly Varden char, Salvelinus malma (Walbaum) were measured and tagged for 
- 9  

the second year in the Naknek River. Average lengths are compared and 

assumptions about the population are made. 


Rainbow trout, Salmo gairdneri (Richardson), surveys were made on Copper 

River and Lower Talarik Creek, in the Kvichak drainage and in Brooks River 

in the Naknek system. An estimated 55 rainbow trout were retained from 

Lower Talarik Creek between September 4 and September 24, 1979. Average 

lengths of rainbows kept are presented. 


Arctic grayling, Thymallus arcticus (Pallas), were surveyed at the Lower 

Ugashik Lake outlet between July 2 8  and August 5 and a total of 226 gray- 

ling were measured and tagged. Average lengths are presented and a com- 

parison to a similar 1978 sample is made. A population estimate of 2,053 

grayling was made, based on a codified Peterson estimate. 


BACKGROUND 


The Bristol Bay area includes all wat.ers flowing into Bristol Bay from Cape 

Newenham to Port Heiden (Figure 1). The area contains some of the 






hest recreational fishing waters within the State. While the Kvichak and 
Naknek drainages have traditionally been sport fished for many years, there 
1s still the opportunity for expansion of the recreational fishery into 
Hristol Bay area waters unknown to the general public. Many of the pro- 
lessional fishing guides and anglers with airplanes are currcritly moving 
into these areas. 

One of the major annual sport fisheries in the Bristol Bay area occurs on 

the Naknek River for chinook salmon (Figure 2). Catches (including sport, 

subsistence and commercial) and escapements have been estimated since 

statehood. 


Another major fishery occurs within the Lake Iliamna and Naknek Lake drain- 

ages for rainbow trout. A comprehensive 6-year study of rainbow trout in 

Lake Iliamna was completed in 1976 (Russell, 1977). Since this study was 

completed, rainbow trout spawning surveys and creel censuses have been 

continued on select streams to determine the minimum numbers of large 

rainbows available to, and harvested by, the angling public. 


In the early 1970's the Sport Fish staff collected biological data and made 

population estimates on Arctic grayling at Lower Ugashik Lake outlet. 

Following a period of 9 years, this work is being repeated for comparisons 

and for information upon which to base regulatory recommendations. 


With the establishment of Lake Clark National Monument, a basic 2-year 

inventory study was initiated in 1978. This project is jointly funded by 

the State of Alaska and the National Park Service. Results have been pub- 

lished as a completion report in April, 1980. 


Table 1 presents common and scientific names of species mentioned in the 

following report. 


RECOMMENDATIONS 


I .  	 The Naknek River chinook salmon creel census should be continued on 3 

biannual basis. 

2. 	 The enumeration of chinook salmon and rainbow trout in selected 

streams in the Naknek and Kvichak drainages should continue in order 

to establish a minimum spawning escapement. 


'5. 	 Population estimates of Arctic grayling at Lower Ugashik Lake outlet 

and Ugashik Narrows should be continued. 


4. 	 The survey of selected streams within the Bristol Bay area to deter- 

mine the existence of, or the potential for, a recreational fishery 

should be continued and information collected about the sport fishes 

present. 






T a h l e  I .  List of Common Names, Scientific Names and Abbreviations. 

---- -.-- -

Common Name Scientific Name and Author Abbreviation 


Chinook salmon Oncorhynchus tshawytscha (Walbaum) KS 


Rainbow trout Salmo gairdneri Richardson 


Dolly Varden char Salvelinus malma (Walbaum) 


Arctic grayling Thymallus arcticus (Pallas) GR 


~- .-



OBJECTIVES 


1. 	 To de te rmine  t h e  d i s t r i b u t i o n  and u t i l i z a t i o n  o f  s p o r t  f i s h  
s p e c i e s  w i t h i n  t h e  wa te r s  of t h e  job  a r e a ,  w i t h  emphasis on t h e  
new Lake C l a r k  N a t i o n a l  Monument. 

2 .  	 To de te rmine  t h e  magnitude of rainbow t r o u t  spawning s t o c k s  i n  
Lower T a l a r i k  Creek,  Dream Creek,  Copper R i v e r ,  Naknek R i v e r ,  
Brooks River  and o t h e r  s t reams  a s  t ime p e r m i t s .  

3.  	 To de te rmine  t h e  magnitude of chinook salmon spawning s t o c k s  
u t i l i z i n g  t h e  Naknek River  d r a i n a g e .  

4 .  	 To de te rmine  t h e  s p o r t  h a r v e s t  o f  chinook salmon i n  t h e  Naknek 
R i v e r .  

5 .  	 To e s t i m a t e  t h e  p o p u l a t i o n  of A r c t i c  g r a y l i n g  a t  Lower Ugashik 
Lake o u t l e t .  

6 .  	 To p r o v i d e  recommendations and i d e n t i f y  f u t u r e  r e s e a r c h  needs 
r e l a t i v e  t o  t h e  management of a r e a  s p o r t  f i s h  r e s o u r c e s .  

TECHNIQUES USED 

The 1979 Naknek R i v e r  chinook salmon c r e e l  census  was i d e n t i c a l  i n  d e s i g n  
t o  t h e  1978 c r e e l  census  (Gwartney, 1 9 7 9 ) ,  and b o t h  were m o d i i i c a t i o n s  of 
t h e  1975 census  (Gwartney, 1976) .  The census  was des igned  t o  e s t i m a t e  t h e  
s p o r t  c a t c h  of chinook salmon from t h e  Naknek River  between June 5 and J u l y  
20 ( F i g u r e  2 ) .  I n  a d d i t i o n ,  d a t a  were c o l l e c t e d  t o  e s t i m a t e  f i s h i n g  e f -
f o r t ,  a n g l e r  s t a t u s  and age composi t ion o f  chinook salmon r e t a i n e d .  The 
census  r e q u i r e d  t h e  f u l l  t ime  e f f o r t  of one man working 6 t o  12 hours  p e r  
day,  5 days a week. 

Three t ime  p e r i o d s  were s e l e c t e d  t o  sample. These were: 

-6 a.m. 12 noon 
1 2 n o o n  - 6 p . m .  
6 p.m. - 12 midnight  

Census p e r i o d s  were randomly a s s i g n e d  t o  t h e  days between June 5 and J u l y  
20.  During each  sample p e r i o d ,  two counts  of f i shermen were made by b o a t .  
Between June 5 and Jurie 24 ,  coun ts  were r e s t r i c t e d  t o  t h e  r i v e r  between 
F.A.A. Rock and Smelt  Creek.  A f t e r  June 24 ,  an  a d d i t i o n a l  a r e a  upstream t o  
t h e  mouth o f  Big Creek was i n c l u d e d  (F igure  2 ) .  Before  and a f t e r  each 
c o u n t ,  an  a t t e m p t  was made t o  c o n t a c t  each f isherman r e t u r n i n g  t o  one ot  
t h e  l o c a l  docks.  Each f i sherman  was i n t e r v i e w e d ,  and h i s  f i s h  were meas-
u r e d .  S c a l e s  were t a k e n  from chinook salmon f o r  age a n a l y s i s .  Exparlsions 
of c o l l e c t e d  d a t a  were made by Mike Mills, t h e  S p o r t  F i s h  Biomc.trician i~ 
Anchorage. 



Numbrrs of chinook salmon were e s t i m a t e d  from a e r i a l  s u r v e y s .  An o b s e r v e r  
f lew each t r i b u t a r y  n e a r  t h e  peak of spawning and e s t i m a t e d  numbers o f  
spawning chinook salmon. Chinook salmon were e s t i m a t e d  i n  t e n s  o r  hundreds 
I n  a r e a s  of l a r g e  c o n c e n t r a t i o n s .  

The 1979 Lower T a l a r i k  Creek rainbow t r o u t  c r e e l  census  was i d e n t i c a l  t o  
p a s t  y e a r s  c r e e l  census  i n  t h a t  a r e a .  An a t t e m p t  was made t o  c o n t a c t  e v e r y  
a n g l e r  a f t e r  h i s  day of f i s h i n g ,  t o  a s k  him h i s  r e s i d e n c y ,  g e a r  p r e f e r e n c e ,  
angling t ime and numbers of f i s h  caught  and k e p t .  About 90% of a l l  a n g l e r s  
were i n t e r v i e w e d .  

Spawning ground counts  f o r  rainbow were o b t a i n e d  by walking a l o n g  t h e  banks 
and observ ing  f i s h  o r  by a e r i a l  su rveys  s i m i l a r  t o  t h e  chinook salmon 
c o u n t s .  

A r c t i c  g r a y l i n g  a t  Lower Ugashik o u t l e t  and Dol ly  Varden c h a r  from Naknek 
Kiver were caught  w i t h  rod and r e e l ,  and tagged a t  t h e  b a s e  o f  t h e  d o r s a l  
f i n  w i t h  numbered, brown, FD-67 i n t e r n a l  anchor  t a g s  made by t h e  F l o y  Tag 
Company. 

14 p o p u l a t i o n  e s t i m a t e  was made on A r c t i c  g r a y l i n g  a t  Lower Ugashik Lake 
o u t l e t  based on t h e  assumption t h e  Ugashik Lake o u t l e t  g r a y l i n g  p o p u l a t i o n  
was c l o s e d  ( i . . ,  e f f e c t s  of m i g r a t i o n ,  m o r t a l i t y  and r e c r u i t m e n t  were 
n e g l i g i b l e ) ,  sampling was random, marked and unmarked f i s h  had t h e  same 
n a t u r a l  m o r t a l i t y  and c a t c h  a b i l i t y  and were randomly mixed, and no marks 
wc,!-e l o s t .  The p o i n t  e s t i m a t e  was d e r i v e d  by use  of Chapman's m o d i f i c a t i o n  
o f  t h e  P e t e r s o n  e s t i m a t e .  The conf idence  i n t e r v a l  was d e r i v e d  by assuming 
~3 Poisson  d i s t r i b u t i o n  of r e c a p t u r e s .  

FINDINGS 

Naknek River  Chinook Salmon 

'The 1979 Naknek R i v e r  chinook salmon s p o r t  h a r v e s t  e s t i m a t e  i n  t h e  r i v e r  
s e c t i o n  between Smelt Creek and Big Creek f o r  t h e  p e r i o d  of June 5 through 
J u l y  20 was 2 ,519 salmon. T o t a l  a n g l e r  days expended were 4 ,684 and t o t a l  
a n g l c r  hours  were 17,191.  F o r t y - t h r e e  p e r c e n t  of t h e  a n g l e r s  checked were 
r e s i d e n t s  and 57% were n o n r e s i d e n t s .  E i g h t y  p e r c e n t  were c i v i l i a n s  whi le  
20% were m i l i t a r y .  Table  2 p r e s e n t s  age and l e n g t h  composi t ion f o r  201 
chinook salmon s c a l e s .  F i g u r e  3 p r e s e n t s  a l e n g t h  f requency  f o r  a l l  salmon 
measured by s e x .  

Chinook salmon escapement e s t i m a t e s  f o r  t h e  Naknek River  system a r e  p r e -
s e n t e d  i n  Table  3 .  F u r t h e r ,  e s t i m a t e s  of c a t c h  ( i n c l u d i n g  s u b s i s t e n c e )  and 
escapement f o r  chinook salmon i n  t h e  Naknek River  d r a i n a g e  a r e  p r e s e n t e d  i n  
Tab le  4 .  

Naknek River  Dol ly  Varden Char-

For t h e  second y e a r ,  Dol ly  Varden c h a r  were tagged i n  t h e  Naknek River  
approx imate ly  1 m i l e  above Rapids Camp ( F i g u r e  4 ) .  Tagging was accom-



Table  2 .  	 Age and Length composi t ion of 201 Chinook Salmon C o l l e c t e d  from 
t h e  Naknek River  S p o r t  F i s h e r y ,  1979.  

Sample Average Fork  S tandard  
Age Sex S i z e  Length (mm) D e v i a t i o n  (mm) 

1 . 1  	 Male 
Female 

1 . 2  	 Male 
Female 

1 . 3  	 Male 
Female 

1 . 4  	 Male 
Female 

1 .5  	 Male 
Female 
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Table  4 .  Es t ima ted  Harves t  and Escapement of Chinook Salmon i n  t h e  Naknek 
River  System, 1970-79. 

Year 
Es t ima ted  

S p o r t s  Catch 

Es t ima ted  
S u b s i s t e n c e  

H a r v e s t  
Estimated+: 
Escapement 

T o t a l s  
( E x c l u s i v e  of 

Commercial H a r v e s t )  

* l n c l u d e s  a l l  t r i b u t a r y  s t r eams  su rveyed .  
_t._1_,. ,, P r e l i m i n a r y .  
.'..'.J.,. ,,,, E s t i m a t e  based on a fo rmal  c r e e l  census .  
- * ~ . T > ~ V A . , <  ,,,* ,> E s t i m a t e  based on a fo rmal  c r e e l  census  between 6/5/79 and 7/20/79 of,\ 

2,519 salmon. A d d i t i o n a l  i s  e s t i m a t e  b e f o r e  and a f t e r  t h i s  p e r i o d .  





-- - 

p l ~ s h e d  i n  A p r i l  and May o f  1979. Tab le  5  p r e s e n t s  a l e n g t h  f requency  of 
f i s h  tagged i n  b o t h  y e a r s .  To d a t e ,  no t a g s  have been recovered .  

l<ainbow Trou t  Survevs  

Kdlnhow t r o u t  spawning su rveys  were a g a i n  conducted i n  A p r i l  and May 1979, 
i n  s e l e c t e d  index  s t r eams  i n  t h e  Naknek and Kvichak d r a i n a g e s  (Tab le  6 ) .  
These s u r v e y s ,  con t inuous  s i n c e  1972, p r o v i d e  an  annua l  comparison of  t h e  
numbers of l a r g e  rairlbows a v a i l a b l e  t o  spawn and s u b s e q u e n t l y  a v a i l a b l e  t o  
t h e  a n g l i n g  p u b l i c .  Sirice most l a r g e  rainbow t r o u t  spend most of  t h e  
summer a s s o c i a t e d  w i t h  t h e  l a k e  environment ,  t h e s e  s p r i n g  su rveys  a r e  t h e  
o n l y  t ime  v l s u a l  o b s e r v a t i o n  of  t h e i r  numbers i s  p o s s i b l e .  

E f f o r t s  a t  Lower T a l a r i k  Creek on t h e  n o r t h  s h o r e  of Lake I l i amna  c o n s i s t e d  
of t h e  annual  s p r i n g  spawning su rvey  (Table  6 ) ,  and a 19-day c r e e l  census  
between September 4 and September 24. The a e r i a l  spawning coun t  found 
between 1 ,900  and 2 ,100 l a r g e  rainbow t r o u t  p r e s e n t  i n  Lower T a l a r i k  Creek.  
During t h e  September f i s h i n g  p e r i o d ,  314 a n g l e r s  caught  1 ,185  rainbow t r o u t  
o f  which o n l y  5 were r e t a i n e d .  S i x t y - f o u r  p e r c e n t  of  t h e  a n g l e r s  were 
n o n r e s i d e n t s  and 56% were r e s i d e n t s .  A t o t a l  of  233 f l y  f i she rmen  k e p t  31 
ra inbows,  w h i l e  91 l u r e  f i she rmen  kep t  24 ra inbows.  O f  t h e  55 rainbows 
r e t a i n e d ,  47 were measured.  Twenty-one were under  508 mm i n  l e n g t h ,  w i t h  a 
filean of  337 mm,  and 26 were o v e r  508 mm w i t h  a mean of 706 mm. 

Lower-- - Ugashik Lake O u t l e t  Gray l ing  Survey - .--

Between J u l y  28 and August 5 ,  1979,  A r c t i c  g r a y l i n g  were a g a i n  c a p t u r e d  a t  
I,owcr Ugashik o u t l e t  ( F i g u r e  5 ) .  The purpose  of t h i s  su rvey  was t o  r e -
c a p t u r e  tagged f i s h  r e l e a s e d  i n  1978 (Gwartney, 1979) ,  t a g  a d d i t i o n a l  
l r  c t  i c g r a y l i n g  and c o l l e c t  l eng th -weigh t  d a t a .  During t h e  t ime  p e r i o d ,  
226 g r a y l i n g  were caught  of  which 21 had been tagged i n  1978. F i g u r e  6 
p r e s c ~ n t s  l e n g t h  f r e q u e n c i e s  f o r  b o t h  t h e  1978 and 1979 sampled.  A r c t i c  
g r d y l ~ n g  averaged 417 mm i n  f o r k  l e n g t h  and 976 grams. The popu la t io r i  
c s t i m a t e  was 2 ,053  f ' ish w i t h  a 95% conf idence  i n t e r v a l  o f  1,369 t o  3 ,227 
A r c t l c  g r d y l l n g .  

I) ISCUSS LON 

The t l r s t  chinook salmon r e p o r t e d  caught  t h i s  y e a r  was on May 17.  Within 
t h e  p e r i o d  May 17 t o  June  5 ,  and a f t e r  J u l y  20,  a n  e s t i m a t e d  150 chinook 
salmon were caugh t  and r e t a i n e d ,  b r i n g i n g  t h e  t o t a l  e s t i m a t e d  s p o r t  h a r v e s t  
t o  2 ,669  f i s h .  P r i o r  t o  t h i s  y e a r ,  t h e  chinook s p o r t  f i s h e r y  h a s  c l o s e d  on 
J u l y  18 b u t ,  a s  a r e s u l t  of  Board of F i s h e r i e s  a c t i o n ,  t h e  s e a s o n a l  t ime  
l i m i t  was dropped t h i s  y e a r .  Although p l e n t y  of  chinook and j a c k  salmorl 
l+erc>a v a ~ la b l e  a f t e r  J u l y  18,  f i s h i n g  e f f o r t  dropped s i g n i f i c a n t l y  a f t e : -  
. l u l y  1 I d i s c o n t i n u e d  t h e  c r e e l  census  011 J u l y  20 when on ly  e i g h t  
'3nglers were observed i n  a 6-hour p e r i o d  (Table  7 ) .  

The 1979 Vaknek chinook saltnori s p o r t  f i s h  h a r v e s t  was t h e  h i g h e s t  s i n c e  
1970 when t h e  c a t c h  was 2 ,730 f i s h .  The 1979 e s t i m a t e  was 203 f l s h  more. 
t h a n  l a s t  y e a r ' s  e s t i m a t e .  The t o t a l  a n g l e r  ddys was lower ,  however, i l l  

1970 t h a n  1978 by 358 d a y s .  T h i s  d e c r e a s e  i n  e f f o r t  , ~ n d  i n c r e a s e  i n  c a t c h  
r ~ f l c c t sa good run of chinook salmon t o  t h e  Naknek River  i n  1979. 



-- 

T a b l e  5 .  Length  F requency  o f  Naknek R i v e r  D o l l y  Varden Tagged at .  R a p i d s  
Camp Dur ing  A p r i l  and May, 1977 and May, 1979.  

F requency  

1977 1079 


T o t a l  Length  (mm) Number p e r c e n t  Number P e r c e n t  


Sub T o t a l  39 29 


Sub T o t a l  

Sub T o t a l  

600-625 


T o t a l  
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F i g u r e  5 .  Upper and Lower Ugashik Lakes 
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Table  7 .  Naknek R i v e r  Chinook Salmon C r e e l  Census Da ta ,  C o l l e c t e d  
Between June 5 and J u l y  20 ,  1979.  

Number Number Number 
Fishermen Hours Chinook 

Checked Fished Kept 

Total  



Si l r l l ldr  t o  1978, a s i g n i f i c a n t l y  l a r g e  number of chinook s c a l e s  were c o l -
l e c t e d  f o r  age a n a l y s i s .  Females were p redomina te ly  4-ocean age f i s h  w i t h  
on ly  a few 3 and 5-ocean age f i s h  measured. Males were of a l l  ages  from 1 
through 5-ocean age w i t h  2-ocean age j a c k s  i n  g r e a t e r  abundance t h a n  any 
o t h e r  age c l a s s .  

The 1979 e s t i m a t e d  escapement of 7,150 chinook salmon f o r  t h e  Naknek d r a i n -  
age I S  ex t remely  c o n s e r v a t i v e .  Due t o  t iming  and con t inued  poor  w e a t h e r ,  
c o n d i t i o n s  f o r  a e r i a l  su rveys  were minimal.  Peak e s t i m a t e s  were a l l  made 
p r i o r  t o  J u l y  26 when f i s h  appeared w e l l  d i s t r i b u t e d  over  t h e  spawning 
~ r e a s ,  however chinook salmon con t inued  t o  e n t e r  t h e  system through August 
1 and spawning chinook salmon were observed i n  good numbers i n  t h e  Naknek 
River  a s  l a t e  a s  September 5 .  

Although no e s t i m a t e  of optimum number of spawners have e v e r  been made f o r  
t h e  sys tem,  it i s  a p p a r e n t  from t h e  d a t a  (Table  4 )  t h a t  more t h a n  ample 
chinook salmon a r e  r e a c h i n g  t h e  spawning grounds.  Escapements between 1971 
and 1975 ranged from 2,650 t o  3,925 f i s h  a n n u a l l y  f o r  t h e  e n t i r e  d r a i n a g e .  
These r e l a t i v e l y  low escapements were p a r e n t  t o  t h e  l a r g e  runs  s i n c e  1976 
nnd r e s u l t e d  i n  escapements averag ing  n e a r l y  t h r e e  t imes  t h e  r e s p e c t i v e  
p a r e n t  run .  I n c r e a s e s  of s i m i l a r  magnitude have been a p p a r e n t  i n  b o t h  t h e  
s u b s i s t e n c e  and commercial c a t c h e s  s i n c e  1976. 

i d i d  n o t  a t t e m p t  a su rvey  on P a u l ' s  Creek t h i s  y e a r ,  s i n c e  p r e v i o u s  coun ts  
have always been h i g h l y  q u e s t i o n a b l e  due t o  wa te r  c o l o r  and d i f f i c u l t y  i n  
t l y i n g  an a c c u r a t e  su rvey .  P a u l ' s  Creek i s  ex t remely  narrow and meanders a 
g r e a t  d e a l .  

'fhe l e n g t h  d i s t r i b u t i o n  of Dol ly  Varden char  c a p t u r e d  i n  1979 i s  s i m i l a r  t o  
t h e  1977 sample.  Although t h e r e  i s  a f a i r  s p r i n g  e f f o r t  on D o l l y  Varden 
c h a r  immediately downstream of t h e  t a g g i n g  a r e a ,  no t a g s  have been r e t u r n e d  
t o  t h i s  o f f i c e .  The t h r e e  apparen t  c o n c l u s i o n s  a r e :  

I )  	 The p o p u l a t i o n  i s  v e r y  l a r g e  w i t h  r e s p e c t  t o  t h e  number 
of  f i s h  t agged ,  

2 )  	 Outmigrat ion t a k e s  p l a c e  a t  a  r a p i d  r a t e  r e s u l t i n g  i n  t h e  
f i s h  p a s s i n g  q u i c k l y  through t h e  s p o r t  f i s h e r y ,  

3 )  	 Fishermen a r e  n o t  r e t u r n i n g  t a g s .  

Kainbow t r o u t  spawning surveys  conducted i n  1979 i n d i c a t e d  r e l a t i v e l y  
s t a b l e  p o p u l a t i o n s  i n  t h e  Copper and Brooks r i v e r s  compared t o  1978. Lower 
T d l a r i k  Creek was s i g n i f i c a n t l y  h i g h e r  w i t h  an a e r i a l  count  of 1,900-2,100 

spawning rainbows. T h i s  i s  t h e  h i g h e s t  count  on record  and an i n c r e a s e  of 
700 t o  900 f i s h  over  1978. 

Septeniljer f i s h i n g  e f f o r t s  and t h e  c a t c h  r e l e a s e  r a t i o s  a t  lower Ta la r i l ,  
Creek were s i m i l a r  t o  p rev ious  y e a r s  w i t h  o n l y  4% of t h e  rainbows caught 
r e t a i n e d .  Th is  l e v e l  o f  h a r v e s t  i s  minimal and c e r t a i n l y  no t  harmful tc 
t he  rainbow t r o u t  p o p u l a t i o n .  



--- 

The A r c t i c  g r a y l i n g  p o p u l a t i o n  of lower Ugashik o u t l e t  appears  s t a b l e  and 
t h e  l e n g t h  f requency  d i s t r i b u t i o n  appears  e s s e n t i a l l y  t h e  same a s  1978 d a t a  
( F i g u r e  6 ) .  The p o p u l a t i o n  p o i n t  e s t i m a t e  of 2 ,053  f i s h  i s  h i g h e r  t h a n  
e s t i m a t e s  made i r i  e i t h e r  1969 o r  1971, 1 ,952  and 1 ,180  f i s h  r e s p e c t i v e l y  
(Paddock, 1970 and Siedelman, 1972) .  

LITERATURE CITED 

Paddock, A . D .  1970. Inven tory  and c a t a l o g i n g  of t h e  s p o r t  f i s h  and s p o r t  
f i s h  w a t e r s  of t h e  B r i s t o l  Bay and Lower Kuskokwim d r a i n a g e s .  Alaska 
Dept.  o f  F i s h  and Game. F e d e r a l  Aid i n  F i s h  R e s t o r a t i o n ,  Annual 
Report  of Performance,  1969-1970, P r o j e c t  F-9-2, 1 1 ( 1 2 - ) :  213-227. 

Siedelman,  D . L .  1972. I n v e n t o r y  and c a t a l o g i n g  of t h e  s p o r t  f i s h  and 
s p o r t  f i s h  w a t e r s  of t h e  B r i s t o l  Bay a r e a .  Alaska Dept.  of F i s h  and 
Game. F e d e r a l  Aid i n  F i s h  R e s t o r a t i o n ,  Annual Report  of Performance,  
1971-1972, P r o j e c t  F-9-4, 12(G-I-E): 67-83. 

Gwartney, L . A .  1976. I n v e n t o r y  and c a t a l o g i n g  of t h e  s p o r t  f i s h  and s p o r t  
f i s h  w a t e r s  of t h e  B r i s t o l  Bay a r e a .  Alaska Dept.  o f  F i s h  and Game. 
F e d e r a l  Aid i n  F i s h  R e s t o r a t i o n ,  Annual Repor t  of Performance,  1975-
1976, P r o j e c t  F-9-8, 17(G-I-E): 87-105. 

R u s s e l l ,  R.B. 1977. Rainbow t r o u t  l i f e  h i s t o r y  s t u d i e s  i n  Lower T a l a r i h  
Creek-Kvichak d r a i n a g e .  Alaska Dept . of F i s h  and Game. F e d e r a l  A; 1 1  

i n  F i s h  R e s t o r a t i o n ,  Annual Report  of Performance,  1976-1977, P r o j e c t  
F-9-9, I8(G-11-E): 1-48. 

Gwartney, L.A. 1979. I n v e n t o r y  and c a t a l o g i n g  of t h e  s p o r t  f i s h  and s p o r t  
f i s h  w a t e r s  of t h e  B r i s t o l  Bay a r e a .  Alaska Dept.  o f  E I s f ;  . ~ n d  Game 
Federa l  Aid i n  F i s h  R e s t o r a t i o n ,  Annual Report  of Performance,  1978-
1979, P r o j e c t  F-9-11, 20(G-I-E): 1-25. 

Prepared by: Approved by: 

Louis A .  Gwartney Ruper t  E .  Andrews, D i r e c t o r  
F i s h e r y  B i o l o g i s t  S p o r t  F i s h  D i v i s i o n  

Mark C .  Warner, Ph.D. 
S p o r t  F i s h  Research Chie C 


	TABLE OF CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	ABSTRACT
	BACKGROUND
	RECOMMENDATIONS
	OBJECTIVES
	TECHNIQUES USED
	FINDINGS
	Naknek River Chinook Salmon
	Naknek River Dolly Va-rd en Char
	Rainbow Trout Surveys
	Lower Ugashik Lake Outlet Grayling Survey

	DISCUSSION
	LITERATURE CITED



